CpG motif-independent activation of TLR9 upon endosomal translocation of "natural" phosphodiester DNA.
Endosomally translocated host (self) DNA activates Toll-like receptor 9 (TLR9), while extracellular self-DNA does not. This inconsistency reflects poor endosomal DNA translocation but also implies that host DNA contains DNA sequences that function as ligands for TLR9. Herein we report that contrary to phosphorothioate (PS)-stabilized oligonucleotides (ODN), "natural" phosphodiester (PD) ODN lacking CpG motifs activate TLR9. CpG motif-independent TLR9 activation of Flt3-L-induced dendritic cells (DC) was dependent on enforced endosomal translocation and triggered upregulation of CD40 and CD69 as well as production of IL-6 and IFN-alpha. Binding studies utilizing surface plasmon resonance technology (Biacore) revealed low TLR9 binding to single-stranded (ss) PD-ODN lacking CpG motifs. At higher concentrations their TLR9 binding activity compared well with TLR9 binding of canonical ss PD CpG-ODN. These results imply that both the chemical modification of the DNA backbone as well as the amount of endosomally translocated DNA represent determining factors that allow CpG motif-independent activation of TLR9 by ss PD-DNA.